In Vietnam, although energy intake from fat is low (10%-15%), a trend toward increasing fat consumption has recently been recognized in urban, high-income areas. To obtain information which would allow improvement of the quantity and quality of dietary fat consumed by Vietnamese people, we investigated the types and amount of fat consumed in two high-income districts of Ho Chi Minh City.
fat consumption in urban, high-income areas has been reported2) . Therefore, in this study, we investigated the types and amounts of visible fats frequently consumed in high-income Vietnamese populations. We focused on Ho Chi Minh City in South. Vietnam because it is a large city, experiencing rapid economic development, and has an increasing number of high-income districts. A fat consumption survey was carried out in two high-income districts of Ho Chi Minh City, and the quality of consumed fats was clarified by analyzing fatty acid compositions and vitamin E contents. As there is no information about the quality of fat consumed by Vietnamese people, all data in this study are reported for the first time. Our aim is to provide basic information allowing improvement of the quantity and quality of dietary fat, and thereby contribute to adequate nutritional status and prevention of CHD in Vietnamese. considering the total energy consumption of 1800 -2000 kcal/capita/day and the fat energy ratio of 10 -15% reported previously in Vietnamese populations2), an increase in fat consumption including visible fat may be necessary to reach the RDA for a fat energy ratio of 20% in Vietnamese. However, selecting the optimal dietary fat for balancing the intake of n-6 and n-3 fatty acid contents remains an important problem. Therefore, we analyzed the compositions of lard and oils available in markets in Vietnam.
Methods

Fatty acid composition
The fatty acid compositions of lard and vegetable oils consumed in Vietnam are shown in Table 2 . Vegetable oils are lower in SFA but higher in PUFA than lard.
Lard is rich in MUFA with 18:1 fatty acid. A comparison with the fatty acid compositions of fat and oils used in Japan8) , excluding cooking oil, revealed the compositions of lard and oils available in Vietnam to be quite similar to those used in Japan. Of the 4 kinds of oil consumed in Vietnam, cooking oil has the highest MUFA content, but the lowest SFA and n-6 PUFA contents. The n-6
PUFA content is highest in soybean oil and also relatively high in sesame oil.
The amounts of n-3 PUFA such as alpha-linolenic acid (18:3) in cooking oil and soybean oil, 8.8% and 7.7%, respectively, are much higher than in other oils ( Table 2 ). Soybean oil and cooking oil have the highest P/S ratios, 4 and 3.9, respectively, of the various oils (Table 3) . This means that, soybean oil and Table 3 Quality of Various Fats and Oils Consumed in Vietnam 1 Unit: gram of fatty acid in 100g lard or oil, calculated by the formula given in the text. 2 SFA: saturated fatty acid, MUFA: monounsaturated fatty acid, PUFA: polyunsaturated fatty acid. 3 P/S ratio: polyunsaturated fatty acid/saturated fatty acid . 4 n -6/n-3 ratio: n-6 polyunsaturated fatty acid/n-3 polyunsaturated fatty acid.
cooking oil are richer in PUFA than other oils. In order to attain a balanced intake of n-6 and n-3 PUFA, the World Health Organization (WHO) recommended that the ratio of dietary n-6/n-3 be kept between 4 and 109). As to the n-6/n-3 ratios of visible fats in our study, n-6/n-3 ratios above 50 were associated with sesame oil and peanut oil, which are therefore regarded as n-3 PUFA deficient. Soybean oil has an n-6/n-3 ratio of 7, which is within the recommended range. Cooking oil has an n-6/n-3 ratio of 3.8. It thus appears to be necessary to balance n-6 PUFA and n-3 PUFA in cooking oil by combining cooking oil with soybean oil. However, for appropriate improvement of the dietary n-6/n-3 ratio including both visible and non-visible fat requires further study. Current information on sources of dietary fats and oils in Japan indicate that, vegetable oils account for approximately 87.1% of the total fat intake of Japanese10). Two kinds of vegetable oil, soybean oil and rapeseed oil, both rich in n-3 PUFA account for more than 60% of total consumed vegetable oils, assuming to a reasonable amount of n-3 PUFA in the Japanese diet10).
Consequently, the dietary n-6/n-3 ratio of the Japanese is approximately 411). In our previous study, the dietary n-6/n-3 ratio of the Vietnamese in North Vietnam was about 1012. Thus, in order to achieve a balanced n-6 to n-3 PUFA ratio in the Vietnamese diet, the intake of fish and vegetable oils rich in n-3 PUFA, such as soybean oil and cooking oil, should be encouraged.
Vitamin E content
Vitamin E content is very low in lard but high in vegetable oils (Table 4) . Of the 4 kinds of vegetable oil, the vitamin E content is highest in soybean oil (96.1mg%) and also relatively high in cooking oil (87.5mg%), lower in sesame oil (42.4mg%) and lowest in peanut oil (34.2mg%). As to the biological activity of vitamin E calculated by the method of Hjarde et al.6), cooking oil has the highest biological effect, while those of peanut and soybean oil are lower, and -36-sesame oil has the lowest biological effect. However, with its high levels of antioxidants such as sesaminol and sesamolinol, sesame oil has been regarded as an oil with high antioxidant potential 13). As to the antioxidant effect of vitamin E, the gamma and delta forms are reportedly more effective than the alpha form.
We thus found the antioxidant potency to be highest in soybean oil, followed by cooking oil. The ratio of alpha-tocopherol to PUFA has been suggested as a parameter of the adequacy of dietary vitamin E14). It has been proposed that a minimal amount, 0.6mg of alpha-tocopherol for every gram of PUFA be recommended as a means of preventing vitamin E depletion15). Since vegetable oils are major dietary sources of both vitamin E and PUFA, this ratio is of interest. According to our data, the ratios of alpha-tocopherol to PUFA were below 0.6 for all the oils studied. Thus, besides oil consumption, foods rich in alpha-tocopherol, such as nuts, fish and green leafy vegetables, should be included in the Vietnamese diet.
Conclusion
This study has contributed to the clarification of habitually consumed visible fats in high-income Vietnamese populations of Ho Chi Minh City in South Vietnam. In order to reach the RDA for a fat energy ratio of 20% in Vietnamese populations, and to achieve a balanced n-6 to n-3 PUFA consumption ratio, fish and vegetable oils rich in n-3 PUFA, such as soybean oil and cooking oil should be encouraged to consume. As the amount of vitamin E in oil was not sufficient to achieve a PUFA balance, the intake of other foods rich in vitamin E should be also recommended.
